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e RT and climate modelling
- how advanced are we?
- prospects for 3D RT

- examples of McICA noise impacts
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A global estimate of 3D RT effects

- 2D CSRM in each GCM column
- Xx=4 Kkm

- every 9 hrs for Dec. 2000

- 3D MC for SW and LW:

- Sun incident parallel to CSRM fields

- domain average profiles: 10° photons/field



Upward SW flux

at TOA (2D-ICA)
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SW heating rate
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MBE for SW CRE at TOA
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How important are 3D effects at x <4 km?
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MBE for SW CRE at TOA

— 2D-ICA
= === Perfect overlap - ICA

e MRO - ICA

90°S 60°S 30°S EQ 30°N 60°N 90°N




Some practical issues regarding 3D RT and climate modelling

- E(stochastic) # E(3D) (+ uncontrollable ran. err.)

- synthetic fields + 3D MC (10°): feasible | justifiable?

Has anything been gained?

e 3D MC (10° in MMF?
- good for domain averages, but... Cole et al. (2005)

How much has been gained?



The Monte Carlo Independent Column Approximation: A Stopgap Solution?
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- ~5 GCMs: CCC, GFDL, NCAR, ECMWF, ECHAM, (GEM, CSU)

- ultimately multi-year with interactive ocean



SW CRE (TOA)
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Extending the McICA Method

e lower boundary condition:

- distribution of surface types (albedo, emissivity)



Multi-layer canopy as extension of the atmosphere
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Two-stream methods are defined for present pur-
poses as methods satisfying the simplified eXpres-
slons

di- .
DS ':I"]_l.rr- - }"-_-::I.F
dr

df~ » s
i L T T wyye e, (13)
dr

— T Fwgyse T (12)

which are obtamed from Eqs. (10) and (11) by as-
suming the x dependence of ! and approximating
the integrals. The ¥: § are determined by the ap-
praximations used and are independent of 7 in alj
cases. As will be shown, their values are constrained
by physical requirements: for example, the constraint
Ys = ¥4 = 1 follows immediately from ENergy con-
servation.
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- No gases, clouds, aerosols

- areas of vegetation types

- areas of underlying surfaces
- correlations with clouds

/

/ /\ two, thin canopy layers (r, LT\I*)
+

1-10km <~ underlying surface




e extensions to surface, ice habits, etc...



